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HEREDITY OF BRISTLES IN THE COMMON 
GREENBOTTLE FLY, LUCILIA SERICATA 
MEIG. A STUDY OF FACTORS GOVERN- 
ING DISTRIBUTION 1 

PHINEAS W. WHITING 
Bussey Institution" 

In a previous paper 2 I have given data showing that 
variation in the number of posterior dorso-central and 
acrostiehal bristles of the common greenbottle fly, Lucilia 
sericata Meig., is determined by hereditary factors. 
Since the publication of that paper further evidence, 
bearing upon the nature of the hereditary factors in- 
volved, has been obtained. 

Two general conclusions from the work may be stated 
as follows : 

1. Reduction in bristles tends to affect the males more 
than the females, while additional bristles are found more 
often in the females. 

2. Distribution as well as number of bristles is heredi- 
tary. 

On account of very high mortality in these flies it has 
been impossible to make selections as might seem desir- 
able. The results, however, furnish considerable evi- 
dence for the foregoing conclusions, and throw light, I 
believe, on the nature of factors governing distribution, 
such as spotting factors, for example. 

Fig. 1 shows the mesonotum of Lucilia sericata with 
chsetotaxy normal. The bristles considered in my work 
are those lettered A, B, C, the post-aerostichals, and A', 
B' , C, the post-dorso-centrals. 

i From the Entomological Laboratory of the Bussey Institution, Harvard 
University, No. 77. 

2 Whiting, P. W.., "Observations on the Chsetotaxy of Calliphorinee," 
Annals of the Entomological Society of America, VI, 2. 
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Fig. 1. 



It is evident that these bristles form a group of twelve 
in four rows of three each. 

This arrangement is recorded as 3, 3, 3, 3, the separation into rows 
being denoted by commas. 

When one or two of the anterior bristles of a row are omitted, the row 
is denoted by 2 or 1, respectively. 

In order to denote the omission of the second or third bristle when 
those anterior to it are not omitted, the normal positions of the bristles 
are recorded as a, b, c, from anterior to posterior. Thus a row lacking 
the second bristle would be called ac. 

Addition of a supernumerary bristle into a row is denoted by ! in- 
serted in the proper position between or in front of the letters denoting 
the normal bristles. Thus addition of a bristle in front of a row would 
be expressed by calling the row !abc. 

Insertion of a supernumerary bristle between the normal rows is 
denoted by parentheses enclosing a, b, or c, acording to the position 
of the bristle from anterior to posterior. Thus a definition as 3, (a), 
3, 3, 3, would denote the addition of a bristle between the first left post- 
dorso-central and the first left post-acrostichal. 

Additional bristles are usually smaller than the normal, but range all 
the way from microchaetss to the size of the normal macrochsetse. A 
small bristle is denoted by italics. 

The progeny of a few wild females have been bred and 
counted since my previous paper. 3 These have been 



No. 570] FACTORS GOVERNING DISTRIBUTION 



341 





<! 


-^ 




H 














ta 




< 






3 


M 




H 




M 


N 




S 




3 
o 

t3 


w 


h 


OJ 


<! 


B 


■+^ 


H 


H 


in 



,2 Tj 



M 13 03 





fn 


, 


Ph 




"rt 


Pi) 




S 


U 


■+-> 




s 


£ 


<t! 


C> 


QJ 




o 


CJ 




H 


fl 




Pn 


OJ 


~ ■ 



13 





Ph 





, d" 










OJ^ 

is 


O 


IO CO C3 
IN 


CO 




"< £ m 


















■b 


CD tHh 


^ 




'C- 


T— I I— I 


CO 




«.a 










co 






















ol 










co 
CD 


d 


o 


o o o 


o 






OJ 










fa 


© 


















6 












m 












u 
O 


■b 


O <-h O 


^H 




CO 
OS 


ft 






















l-l 




















o 


tH OH 


(M 




Q 




T3 

CO 






— 






a 


- 






■b 


<N tH O 


CO 


a 


d 












"© 


DO 

a 


'S 

o 
co 




o 


CO CO ^ 


o 


CO 












■b 


00 WH 

f-H 


CM 


fa 


i-5 

CO 


© 
o 

<1 












o 


CO WH 


Oi 


u 


en 




+3 

CO 


■b 


*C CD O 




o 










I— I T— I 


CO 


OJ 






















co 


"3 jW 




C3 O "* 


CO 


OJ 




l> C3 O 


1^ 




* 2 g 




03 lO CO 


(M 


fa 


Hfa* 




i-h" 


(N 


a 


















o 












t-j 


















o 


CD CO 00 


t- 


a 




© 


f-H 


oq 




09 


© 














© 




h 








(H 




o 








fa 


co 


d 


■b 


CO CO O 


to 






1-1 


I-H I-H 


(M 














a 






















o 


"3 
OJ 


o 


CD l> iO 


00 




CO 


e§ 










at 


O 










fa 


OJ 

ft 


>b 


<N CO 


CO 




<M 












o 
























.© 

a 






CM Oi K> 


CD 








l> 00 (M 


00 






o 


CD <M H 


o 




Szi 


a 






-<" 












© 




tH 00 ■* 


CO 






>b 


»o iO iO 


CO 








CD CM tH 


o 










i-T 








T) • ■ 












*H • ■ 
























£ : : 












+=> ^ 












• 03 












<n ; £ 












. M 












T3 . CD 












3 ' CO 












03 ■ CD 
























■^ 






© 






■§ i-a 


(fi 




5 






O .X> 


CD 

CD 
CM 



O 








E 

C 

c 


^ U . K_ 

--3 <D • r- 

o m * d ^ 








CM o -^ 


o 
H 














iH 



CD S 






I 



"3 S 

2 "HH 



B B 



342 THE AMERICAN NATURALIST [Vol. XL VIII 

averaged with those recorded previously and the results 
given in Table I. 

From this table it appears that progeny of normal 
mothers show a certain degree of variation in the direc- 
tion both of loss and of acquisition of bristles; progeny 
of reduced mothers tend more toward reduction; and 
progeny of mothers bearing additional bristles tend more 
toward the addition of bristles. It is also evident that in 

3 It is thought desirable to put on record a detailed account of these fam- 
ilies as they furnish in themselves a few points of interest. This record is 
given below with the exception of the progeny of 1913-^4, discussed in a 
later part of this paper. 

1913-B, L. sericata $ = 3, ab, ab ; 3, taken at Bussey Institution, May 6, 
1913, gave 

11<?<? = 3, 3, 3, 3. 
1 <? = 3, 3, 3, 2. 

3^ = 3, 2, 3, 3. 17?? = 3, 3, 3, 3. 

1 c? = 3, 3, ac, 3. 1 2 = 3,2,3,3. 

1913-C, L. sericata ? = 3, 3, 2, 3, taken at Bussey Institution, May 6, 
1913, gave 

49^=3,3,3,3. 57?5 = 3,3,3,3. 

1 ^ = 3, 3, abc, 3. 1 2= .'abc, a /be, 3, 3. 

1 <? = 3, a!bc, a!bc, 3. 1 2 = 3, a.'bc, 3, 3. 

1 ^ = 3, a.'bc, 3, 3. 
1 5 = 3, !abe, 3, 3. 
In this case I attribute the additional bristles to the combination of fac- 
tors introduced by the male. An example of this sort in which a reduced 
female produces offspring abnormal predominantly by addition is very un- 
usual. There are, however, occasionally flies with extra bristles in reduced 
strains, a fact which may be explained by recombinations of factors or by 
mutation. 

1913-.F, L, sericata 2 = 3, 3, 3, 3, taken at Bussey Institution, March 19, 
1913, gave 

24^=3,3,3,3. 19 22 = 3,3,3,3. 

from a mating of these were produced 

92^=3, 3, 3, 3. 89 22 = 3, 3, 3, 3. 

1 c? = 3, 3, a!bc, 3. 1 2 = 3, a!bc, 3, 3. 

1913-P, L. cwsar 2 = 3, 2, 2, 3 (the chsetotaxy normal for this species), 
taken at Bussey Institution, May 5, 1913 gave 

55^ = 3,2,2,3. . 3422 = 3,2,2,3 

4cW=3, 1, 2,3. 1 2 = ac, 2/2, 3. 

1 <? = 3, 2, b, 3. 

2^ = 3, 1, 1, 3. 

1 <J = 8, 2, 1, 3. 

1 c? = 3, b, 2, 3. 
The flies of this mating are not averaged with the others, as it is possible 
that this species may be different in its variability from L. sericata. It is 
noteworthy, however, that here also reduction favors the male more than 
the female. 



No. 570] FACTORS GOVERNING DISTRIBUTION 343 

general reduction tends considerably to favor the males, 
while addition favors the females to a slight extent. 

In my previous paper (p. 264) is given in detail a 
record of the progeny of a female- L. sericata (1912-c) 
lacking both of the first and the right second post-acf os- 
tichal (3, 2, 1, 3). These were inbred to the third gen- 
eration, in all cases brother being mated with sister in an 
attempt to analyze the stock as thoroughly as possible 
and to reduce heterozygosis of factors. 4 Here again, due 

* Mr. Harold D. Fish has kindly furnished me the following note : 

"The importance of mating sisters with brothers for a long series of 
generations in the experiments aimed to detect Mendelizing units of inherit- 
ance and analyze groups of them, quite generally seems to have been over- 
looked. As first shown by Castle ('03), random mating of the individuals 
of successive generations beyond F t tends to produce in each generation a 
population with the same per cent, of homozygosis and heterozygosis as is 
present in the F 2 generation, i. 6., 25 per cent, of the individuals are homozy- 
gous for one factor of a given allelomorphic pair, 25 per cent, homozygous 
for the other factor, and 50 per cent, heterozygous for both. Such a system 
of random matings often has been confused with the more restricted system 
of mating sisters with brothers. 

"It is evident that if A and B are an allelomorphic pair the F 2 zygotes, 
resulting from a mating of AA with BB, will be AA, 2AB and BB. 
Further, if these are all females and are mated in all possible ways with the 
same number and kinds of males, one sixteenth of the matings will be AA 
with AA, and one sixteenth will be BB with BB. One eighth of the matings, 
then, will be homozygous and produce only homozygous young, which, be- 
cause of the restricted system of mating only sisters with brothers, will pro- 
duce, in turn, only homozygous matings. The remaining matings, seven 
eighths of the total, will produce various proportions of homozygous and 
heterozygous offspring and mating®. It is rather natural to assume that one 
eighth of these matings will be homozygous and seven eighths heterozygous. 
This would mean that the proportion of heterozygous matings between indi- 
viduals of the F„ generation would be (7/8)» _1 . Accordingly one would ex- 
pect an automatic increase in homozygosis. The expectation is justified al- 
though the figures are misleading. 

"Dr. Raymond Pearl first published the figures exactly expressing the 
per cent, of automatic increase in homozygosis for paired allelomorphs, under 
the restriction of mating only sisters with brothers. This article appeared 
in the January, 1914, number of the American Naturalist. It is a correc- 
tion of his paper in the October, 1913, number of the same periodical, in 
which he states in no uncertain terms that an automatic increase in homo- 
zygosis in obligate bisexual forms is impossible. When I read the October 
paper I was naturally much surprised, since, nearly a year before, during 
conversation with Mr. Whiting, the increasing per cent, of homozygous 
matings resulting from successive matings of sisters with brothers had been 
discussed. Of course, the per cent, of individuals in any generation, which 
are homozygous for one or the other of a pair of allelomorphs, is the same 
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to high mortality, selection as might have been desired 
has been impossible. 

A detailed account of this strain is given in Table II. 
In recording any mating of this strain the letter c denot- 
ing the entire strain, is followed by F 1? F 2 , etc., denoting 
the generation from which the mated flies have been 
chosen. This symbol is then followed by a, b, or c, denot- 
ing the first, second, or third mating, respectively, of the 
generation indicated. Thus mating cF 2 b is the second 
mating of the second inbred generation of strain 1912 — c. 
This method of recording matings has been followed 
throughout my work. 

Several points of interest are to be noted in this strain 
but it is thought best to present the remaining data on 
reduced strains before proceeding to a discussion of this 
matter. 

Strict inbreeding has been followed in the strain re- 
corded below. In no case have there been either cousin- 
matings or outcrossings. 

1913-^4, L. sericata $ = 3, ac, ac, 3, taken at Bussey Institution, Forest 
Hills, Mass., May 6, 1913, gave 
Fx 

96^ = 3,3,3,3. 129 55 = 3,3,3,3. 

1 d*df = 3, ac, ae, 3. 1 5 = 3, ac, 3, 3. 

2^ = 3^0,3,3. 2 55 = 3,2,3,3. 

2(W = 3, 3, ac, 3. 

1 c? = 3, 2, ac, 3. 

4c?c? = 3, 2, 3, 3. 

3^ = 3,3,2,3. 

as the per cent, of the allelomorphic factors which are homozygous in the 
average individual of that generation. Because Dr. Pearl in his October 
paper referred frequently to the paper by Dr. E. M. East ( '12) on "Hetero- 
zygosis in Evolution and Plant Breeding." I gave Dr. East my figure ex- 
pressing the per cent, of homozygosis in successive generations resulting 
from matings of sisters with brothers. Dr. Pearl's- correction followed a 
letter from Dr. East which pointed out the error of applying the mathe- 
matics of random matings in each generation to a case where sisters always 
had been mated with brothers. The percentages, as computed, were pub- 
lished by Dr. Pearl for the following generations: ~P X — 100 per cent., P t — 
per cent., P 2 — 50 per cent., E s — 50 per cent., P, — 62.5 per cent., F 5 — 68.25 
per cent., F — 75 per cent., P, — 79.687 per cent., F 8 — 83.594 per cent, P 9 — 
86.719 per cent., P 10 — 89.258 per cent. Previous to giving these figures to 
Dr. East I computed the number of generations necessary to reduce heterozy- 
gosis to less than one half of one per cent, and found this condition first 
realized in the P 25 generation, which is 99.553 per cent, homozygous. The 
importance of these figures in work of this nature is quite obvious." 
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24^ = 3,3,3,3. 53 5$ = 3, 3, 3, 3. 

11 c?c? = 3, ac, ac, 3. 2 22 = 3, ae, ac, 3. 

13<&? = 3, ac, 3, 3. 5 22=3, 3, ac, 3. 

9 cW = 3, 3, ac, 3. ! 2 = 3, ac, a&c, 3. 

2^ = 3, a&c, ac, 3. 1 j = 3, ac, 2, 3. 

1 c? = 3, 3, a6c, 3. 2 22 = 3, 3, a&c, 3. 

1 ■ <J = 3, 1, 1, 3. 15 = 3, a&c, 3, 3. 

3 C ?3'=3, ac, 2, 3. 1 2 = 3, a&c, 2, 3. 

5<&? = 3, 2, ac, 3. 222 = 3,2,2,3. 

1 c? = 3, 2, 2, 3. 1 ? = 3, 3, 2, 3. 

5^ = 3,2,3,3. 1 2 = 3, 3, a.'.'c, 3, 3. 

2^ = 3, 3, 2, 3. 1 ? = 3, a!bc, 3, 3. 

1 £ = 3, ace, 3, 3. 
F 3 

from AF 2 a = d and 2 = 3, ac, ac, 3. Pair segregated July 12; larvae 



July 25. 










c?c? 


22_ 




c?c? 


22 




6 


oO — o» o« o, o. 




7 


2 = 3, 


2, ac, 3. 


42 


18 = 3, ac, ac, 3. 




10 


4 = 3, 


2, 2, 3. 


9 


18 = 3, ac, 3, 3. 




7 


7 = 3, 


2, 3, 3. 


16 


12 = 3,-3, ac, 3. 




5 


7 = 3, 


3, 2, 3. 


5 


2 = 3, ac, 2; 3. 




1 


= 3, 


ac, a, 3. 


from AF.b = 










c? = 3, ac, 2. 


3. 










2=3, a6c, 


2,3. 










Pair segregated July 12; larvae 


July 25. 








c?c? 


22 




c?c? 


22 




16 


45 = 3, 3, 3, 3. 




4 


1 = 3, 


3, 2, 3. 


34 


9 = 3, ac, ac,- 3. - 







1 = 3, 


a&c, ac, 3. 


8 


9 = 3, ac, 3, 3. 







3 = 3, 


3, a&c, 3. 


7 


11 = 3, 3, ac, 3. 







3 = 3, 


a&c, a&c, 3. 


8 


= 3, ac, 2,3... 




1 


= 3, 


.b, 3, 3. 


9 


1 = 3,2, ac, 3. 




1 


= 3, 


ac, a&c, 3. 


3 


= 3, 2, 2, 3. 







1 = 3, 


a&c, 3, 3. 


2 


1 = 3, 2, 3, 3. 











ii 


22 


4 


7 = 3, 2, 3, 3. 


1 


5 = 3, 3, 2, 3. 


1 


= 3, ac, 1, 3. 





1 = 3, ac, 3, 3. 


1 


= 3, ac, bec, 3. 





1 = 2, 2, 2, 3. 





1 = 3, 3, a&&c, 3. 



F 4 

. ,-,-, f $ = 3, ac, a, 3, f rom AF 2 a. Pair segregated August 14; 

trom ^J! s (i- \2=3, ac, ae, 3, larvae August 20. 

<3tf 22 

6 32 = 3,3,3,3. 

24 11 = 3, ac, ac, 3. 

4 20 = 3, ac, 3, 3. 

6 13 = 3, 3, ac, 3. 
9 6 = 3, ac, 2, 3. 

6 7 = 3, 2, ac, 3. 

3 4 = 3,2,2,3. 
from AF 3 b = $ and 2 = 3, 2, ac, 3, from AF 2 a. Pair segregated August 

13; larvae August 20. 
c?c? 22 <3tf 22 

18 = 3,3,3,3. 13 2 = 3, 2, ac, 3. 
10 3 = 3, ac, ac, 3. 6 2 = 3,2,2,3. 

4 5 = 3, ac, 3, 3. 1 7 = 3,2,3,3. 

1 2 = 3, 3, ac, 3. 1 4 = 3, 3, 2, 3. 
13 3 = 3, ac, 2, 3. 

from AF s c = , < $ and 2 = 3, 2, 2, 3, from AFm. Pair segregated August 
18 ; larva? August 25. 



c?c? 


. 22 


a 


15 = 3, 2, 3, 3. 


3 


8 = 3, 3, 2, 3. 





l = ac, 1, 2, ac. 


1 


= 3, 2, ace, 3. 


2 


1 = 3, aec, ac, 3, 


1 


= 3, ace, 3, 3. 
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<$<$ 22 

6 15 = 3,3,3,3. 

10 7 = 3, ac, ac, 3. 

11 7 = 3, ac, 3, 3. 
10 12 = 3, 3, ac, 3. 

8 3 = 3, ac, 2, 3. 

7 7 = 3, 2, ac, 3. 
5 4 = 3, 2, 2, 3. 

from AF i d = < $ and $ = 3, ac, ac, 3, from AJ? 2 a. Pair segregated August 
13 ; male died August 18 and another with same chsetotaxy put in ; larvse 
September 1. 

<?<? 22 <W 22 

3 = 3,3,3,3. 1 1 = 3, ac, 2, 3. 

1 2 = 3, ac, 3, 3. 1 = 3, 3, aabc, 3. 
1 1 = 3, 3, ac, 3. 

The record of 1913-J[, recorded in tabular form is given in Table III. 

We are now in a position to consider the nature of re- 
duction of bristles in Lucilia sericata. 

It is evident from Table I (record of first generation 
flies), that reduction and addition of bristles are both 
hereditary. It is further evident from Table III, (inbred 
strain), that reduction yields readily to selection. This 
effect may be expressed by making the number of bristles 
lost the numerator of a fraction of which the denominator 
is the number of bristles normal. "We then have a ratio 
for each generation of 1913 — A as follows : 

18 435 

Fl ' 2892 = °- 006 ^ - 010 ' F> ' 4692 = 0, ° 93 * - 003 ' 

qq 530 5 

F * ' 1788 = °-° 55 * - 004 ' Fi ' 5100 = °' 104 * '° 03 - 

It may be readily seen by glancing at these figures that 
selection has a very rapid effect. It also appears that as 
we pass from P x to F 4 the effect of selection gradually 
diminishes. This may be expressed by dividing the above 
decimals for each generation by that of the preceding 
generation. 

£ 2 = o^055 = 6 F 3 = qxm = 

Ft 0.006 ' F 2 0.055 ' 
Fi 0.104 



F s 0.093 



= 1.11. 



The reason for this decrease in the effect of selection in 
the later generations is that as the selection advances the 
majority of the flies become reduced in two bristles only. 
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Rarely does a fly occur lacking more than two. In the few 
cases in which three or more bristles are lacking, the 
absence of the third acrostichals or of the dorso-centrals 
is as frequent as the absence of first and second acros- 
tichals. Why this should be is difficult to understand, as 
it would be expected that both first and both second post- 
acrostichals might frequently be lacking in the same fly, 
especially as flies asymmetrical for the loss of these 
bristles are common. 

A further point of interest lies in the fact that not only 
is number of bristles a hereditary matter, but their dis- 
tribution is also hereditary. Thus from Table I (first- 
generation flies) we see that in general the first post- 
acrostichals tend to be reduced more than the second. 
This may be expressed as a fraction : 

First post-acrostichals lacking _ 40.5 _ 
Second post-acrostichals lacking 34 

It is possible that this tendency to reduce the first post- 
acrostichal more than the second is evidence of relation- 
ship to L. ccesar Linn., in which the absence of the former 
and the presence of the latter is the normal condition. 
Strain 1913 — A (Table III), however, gives 

First post-acrostichals lacking 329 

= ^t; = 0.43. 



Second post-acrostichals lacking 750 

Considering the reduction in the first post-acrostichals 
separately, we may express the effect of selection as 
follows : 

•^ , -, , i Offspring. 

Parents. 1st post-acros. Firgt post . acros . i ac king. 

Matmgs. lacking. ^-. — - — . - - — . .„ -— r- 

First post-across, normal (2 per fly) . 

^ 0(f) -^- = 0.021 ±.004. 

v ' ■ ■ 482 

AF,a 1 — = 0.087 ± .011. 

AF-m -% = 0.141 ±.002. 

426 

S3 
AFJ> 2 ^ = 0.093 ±.010. 
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AF z a 



AFJ) 



AF 3 o 



64 
346 

'60 
190 

74 
292" 



= 0.185 ± .014. 



= 0.316 ± .023. 



: 0.253 ± .017. 



From these ^figures it is readily seen that reduction in 
the first post-acrostichals is not entirely consistent with 
the direction of selection. 

Let us test the same matter for reduction in the second 
post-acrostichals. 



Parents 


1st 


post-acros. 
lacking 


Offspring. 
First post-acros. lacking. 


Matings 


First post-acros. normal (2 per fly) 


A 




2(f) 


8 — O017-"- 0(VI 


482 ' ' 


AF t a 




1 


f„ 3 „ —0.211 ±.016. 

298 


AF 2 a 




4 


193 
-^■ = 0.453 ±.016. 



AFJ> 



AF 3 a 



AFJ> 



AF 3 c 



1.5 



147 



356 
145.5 



: 0.413 ±.018. 



346 

69 

190 

108 
292 



= 0.420 ± .179. 



: 0.363 ± .023 



: 0.370 ± .019. 



In this case also the results are not consistent with the 
direction of selection, although there is better agreement 
here than in the case of the first post-acrostichals. This 
is probably due to the fact that the numbers are larger. 
As regards the irregularities that do occur, I consider 
them as evidence of recombinations of multiple factors, 
insofar as they are not due to probable error. 

1912 — c (Table II) is a strain that especially tends to 
lack the first post-acrostichals. Thus for the entire 
strain 

First post-acrostichals lacking 25 



Second post-acrostichals lacking 11 



= 2.27. 
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In the 137 offspring of a single mating of this strain, cF-^c, 
there are 23 first post-acrostichals lacking, showing that 
it is due to this mating especially that the strain is so 
lacking in first post-acrostichals. 

It can not as yet be said that the factors governing the 
first post-acrostichals are altogether independent of those 
governing the second. That a certain degree of inde- 
pendence obtains is evident from a comparison of the 
ratio of reduction in first to reduction in second post- 
acrostichals in flies in general (Table I), with the same 
ratio for strain 1913 — A. In the former case we have 
40.5/34 or 1.19. In the latter we have 329/750, or 0.43. 
In order to establish the independence of the factors un- 
derlying these two tendencies it will be necessary to 
obtain, either by selection from a strain showing both 
tendencies or by breeding from wild stock, two strains, 
one tending to lack the first while retaining the second, 
and the other tending to lack the second while retaining 
the first. 

A point of interest in strain 1913 — A is the presence of 
twelve small second post-acrostichals in the progeny of 
AF 2 b in which the female had one of these reduced to half 
size. The progeny of AF 2 a in which there was total ab- 
sence of these bristles showed either presence or absence 
of the same but no reduced bristles. In P 2 , however, we 
have eight reduced bristles. The occurence of these 
small bristles in the progeny of certain matings is taken 
as an indication of recombinations of multiple factors, 
but the numbers are too small to establish this with cer- 
tainty. 

A glance at the tables shows that third post-acrosti- 
chals are rarely lacking. These are normally present in 
all related species, while in a few, — Cynomyia mor- 
tuorum, Musca domestica, Pseudopyrellia cornicina, and 
others, there is normally but one post-acrostichal, and this 
is always the last. 

Posterior dorso-centrals are very rarely absent. Thus- 
in the 2,273 flies recorded in Table I only one had a single 
post-dorso-central missing. Reduction in post-acrosti- 
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chals among these is 79.5. Among the 1,206 flies of strain 
1913 — A there are but three post-dorso-centrals gone. 
This latter is a highly reduced strain as regards post- 
acrostichals, lacking 1,081. This great reduction in 
acrostichals seems not appreciably to have affected the 
dorso-centrals, a fact which argues for the independence 
of the factors controlling the distribution of these two 
sets of bristles. 
Thus for flies recorded in Table I we have 

Post-acrostichals lacking 79.5 _ 

Number of Fliei " = 2273 = 0-03 - 
One post-dorso-central lacking. 
For flies in strain 1913 — A (Table III) we have 

Post-acrostichals lacking 1081 

Number of Flies = 1206 = 
Three post-dorso-centrals lacking. 

Among the 3,238 flies recorded in Tables I and III only 
four post-dorso-centrals are lacking, while among the 810 
flies of strain 1912 — c (Table II) there are 13.5 lacking. 
The lack of post-acrostichals in this latter strain is 37. 
There are 9.5 dorso-centrals lacking in the progeny of the 
trio, cF 2 a, among Which there are only seven post-acros- 
tichals lacking. 

Thus we see that lack of post-dorso-centrals is in no 
way correlated with lack of post-acrostichals, but is evi- 
dently governed by distinct factors. 

Vabiation by Addition of Bbistles 
A strain of Lucilia sericata, 1913 — E, showed some 
interesting variations chiefly in the direction of addition 
of bristles. The mother was normal (3, 3, 3, 3), taken at 
the Bussey Institution, March 19, 1913. The detailed ac- 
count of the strain follows : 

F. 

38 43 = 3, 3, 3, 3. 
1 = 3, 3, able,. 3. 
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&J 


SS 




69 


76 = 3, 3, 3, 3. 




1 


= ab ! c, 3, 3, 3. 







1= !abc, 3, 3, !abe. 




F 3 






from EF 2 a = ^ and ? = 3, 3, 3, 3. 




A? 


SS 


3J 


318 


251 = 3, 3, 3, 3. 


4 


13 


51= !abc, 3, 3, !abc. 





1 


4 = !abc, 3, 3, 3. 


1 


6 


6 = 3, 3, 3, !abc. 


1 


1 


3 = 3 (a), 3, 3, 3. 





5 


2 = 3, 3, 3 (a), 3. 


1 


3 


5 = 3, 3, a!bc, 3. 


1 


1 


= 3, a!bc, abe!, 3. 





1 


= 3, 3, 3, a!bc. 





1 


= 3, 3, 3, able. 





1 


0= !abe, a!bc, 3, 3. 





1 


= 3, 3, 3 (b), 3. 





1 


1 = 3, a!be, a!be, 3. 


1 


1 


0= !a!bc, !a!bc, !a!be, 


!a!bc. 1 





1 = 3 (b), 3, a!be, a!bc. 


1 





2= !a,!bc, 3, 3, !abc. 


1 





1= !abe, 3, a! be, !abc. 






from ^ a ={^ = 3 8 ;3 3 ;a 3 !be,3. 

Pair segregated, July 22; larvae July 30. 



22 

5 = 3, a!be, 3, 3. 
1= !a!bc, 3, 3, !abc. 
= 3, abc!, abe!, 3. 
0= !abe, a!bc, a!be, !a 
l=!abc, a!bc, 3, !abe 

= 3, able, 3, 3. 

1 = a!bc, 3, 3, a!be. 

3= !abe, 3, 3, !a!be. 
1 = 3, a!be, 3, !abc. 
1= !abc, 3, 3 (a), !abe 
1 = !abc, a!be, 3, !a!be 
l = a!bc, 3, a! be, a!bc. 
0= !be, 3, 3, !a!bc. 
= 3, 3, 2, 3. 
= 3, ae, 3, 3. 

= 3, ae, ae, 3. 

1 = 3, abc, 3, 3. 



c?c? 


?? 


c?c? 


191 


100 = 3, 3, 3, 3. 


1 


25 


43= !abe, 3, 3, !abc. 


2 


4 


3= !abe, 3, 3, 3. 


1 





1 = 3, 3, 3, !abc. 


1 





1= !abc, a!be, 3, !abe. 


1 


1 


2= !abe, 3, a! be, !abe. 








2= !abc, a! be, a! be, !abe. 





s? 

= ,!abc, 3, abc!, !abe. 
= 3, abc!, 3, 3. 
0= !abe (a), 3, 3. 
= 3 (a), 3, 3 (a), 3. 
l=labc, 3, 3 (a), !abe. 
l=!bc, 3, 3, 3. 

from EF s b = $ and ? = 3, 3, 3, 3. Pair segregated August 22. 

41 57 = 3, 3, 3, 3. 2 = 3, a!be, 3, 3. 

1 = 3, a!bc, 3, !abc. l=!abc, 3, 3, !abe. 

1 = 3, abc!, 3, 3. l=!abc, a!be, a!be, !abc. 

A summary of this strain is given in Table IV. 

The points of interest to be noted in this table are as 
follows : 

There are many supernumerary bristles in the flies of 
this strain. 

The number of bristles added in the progeny of any 
mating is very variable and has no consistent relation to 
the visible character of the parents. 

Addition of bristles tends very much to favor the 
females, reduction still affecting the males. 

Despite the high ratio of bristles added, there are 
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nevertheless a few flies in the strain in which bristles are 
lacking. 

Bristles normally present may be lacking in individuals 
having additional bristles. 

G-enebal Summary and Conclusions 

Taking a general summation of allthe bred material of 
Lucilia sericata^ we find that reduction affects the males 
while addition affects the females. Of the 5,367 flies bred, 
2,708 are males and 2,659 are females, giving practical 
equality. 

Eeductipn in the males is 748.5 bristles, while in the 
females it is only 455.5 bristles. As has been noted before 
the degree of reduction in the females is increased by the 
later generations of strain 1913—^4, by reason of the fact 
that reduction rarely goes beyond the loss of two bristles 
in a single fly. Thus when most of the flies of a popula- 
tion become reduced to. this extent it is evident that reduc- 
tion in the males would be but slightly in advance of that 
in the females. 

There are 210 bristles added in the males, while there 
are 343 added in the females. Thus addition affects the 
females more than the males. These figures for bristles 
added represent number of bristles, and thus no distinc- 
tion is made between bristles of large and bristles of 
small size., 

I wish to express my appreciation for the advice and 
criticism offered me in this work by Professor W. M. 
Wheeler, Messrs. H. D. Fish, S. G. Wright, and C. C. 
Little. 



